INTRODUCTION
Nanoscience and Technology deal with the materials within the dimension 1 -100 nm. Nano science gave a new pathway for new dimensions to basic science leading to a range of new technologies. Classical talk by Nobel Laureate Richard Feynman on December 29 th , 1959 at Caltech, California Institute of Technology became the silver sword for the future of nanotechnology. His famous lecture titled, "There's Plenty of Room at the Bottom" became an invitation to discover a new field of physics called as Nanoscience and Technology. In 1990 Drexler quote: 'Nanotechnology is the principle of atom manipulation atom by atom, through control of the structure of matter at the molecular level. It is well known that Nanotechnology is broadly defined as the understanding and control of matter at dimensions of roughly 1-100 nm, where unique phenomena enable novel applications. It entails the ability to build molecular systems with atom by atom precision, yielding a variety of Nano machines [1] . Nano science is nothing but manipulation of materials at atomic, molecular and macromolecular scales, where properties differ significantly from those at larger scale. Nanotechnologies deal with the design, characterization, production and application of structures, devices and systems by controlling shape and size at nanometer scale. The prefix nano is derived from Greek word dwarf. Technology means the building of useful thing from the scientific principles. Thus, nanotechnology means building useful things at 10 -9 level. One nanometer (nm) is equal to onebillionth of a meter, i.e., 10 -9 level. A human hair is approximately 80,000 nm wide, and a red blood cell approximately 7000 nm wide. Due to their high surfaceto-volume ratio, metallic nanoparticles show unique physical, chemical and biological properties when compared with the macro scale. Hence, Nanoparticles (NP) play a vital role in research area in recent years [2] . Nanomaterials are classified as four divisions, (1) Quantum dots, Nanodots, Inorganic macromolecules, (2)Nanocrystals, Nanophases, Nanostructures, (Nanoparticles, Nanointermediates, Nanocomposites), (3) Nanorods, Nanoplatelets, Nanotubes, Nanofibrills, Quantum wires (4) Nanoholes, Composite.
The term "Nanomaterials" covers materials in one dimension (thin films), two-dimension (nanofibers, nanowires, nanotubes, etc.) and three-dimension (nanopowders, nanocapsules, fullerenes, dendrimers, precipitates, colloids, quantum dots, nanostructured materials, nanoporous materials, etc.,) [3, 4] .Two principle factors cause the properties of nanomaterials to differ significantly from other materials: increased relative surface area and quantum effect. Properties of nanomaterials:
Mechanical properties, Thermal properties, Biological properties, Optical properties, Chemical properties. Synthesis of nanoparticles include two main routes, they are Top-down method and Bottomup method. Top-down method include Mechanical milling/Ball milling, Chemical etching, Laser ablation, Sputtering.
Bottom-up method include Chemical/Electrochemical method (Chemical precipitation, Electrochemical) [5] [6] [7] , Vapor Deposition Method [Chemical vapor deposition (CVD), Physical vapor deposition (PVD)] [8] [9] [10] [11] , Atomic/Molecular Condensation [12] , Sol-gel processes [13] [14] [15] [16] , Spray pyrolysis, Laser Pyrolysis, Aerosol Processes and Bioreduction Method.
In synthesis methods, Chemical synthesis is a popular approach for the production of NPs; however, it requires the use of toxic chemicals as reducing and/or capping agents [17, 18] . In green methods, no toxic chemicals are used in the synthesis protocol [19] . The green method has proved to be better than the chemical methods due to slower kinetics, which offers a better control over crystal growth and reduced capital involved in production of nanoparticles [20] . In addition, the green synthesis of nanoparticles using microorganism [21] [22] [23] [24] fungus [25] , plants and plant extracts [26] [27] [28] [29] [30] , has been suggested as possible eco-friendly alternatives to chemical and physical method. The use of plants in the synthesis of nanoparticles is quite rapid, low cost, eco-friendly and a single-step method for biosynthesis process [31] .
Potential applications of nanoparticles have been exploited in various fields such as Biomedical devices, Drug-delivery, Flat-panel displays, Medical imaging, High-ABSTRACT: Nanotechnology is nothing but a branch of technology smaller in size, lighter in weight, stronger in strength due to its large surface area to volume ratio. The applications of nanotechnology have been widely used by several industries globally, especially in the development of innovative products using novel materials in cosmetics, paints, ceramic, textile coatings and pharmaceuticals. Nanoparticles have been designed in different morphological structures at the microscopic level such as nanospheres, nanotubes, nanorods, nanowires, nanoplatelets, nanoflower, nanoparticles and nanoneedle. By bearing in mind the importance of Nano dimensional material, the present review article, therefore, focuses on the reviews of the advances and development of nanotechnology applications to cosmetics, paints, textile and medical research. energy batteries, Sensors, Paints and pigments, Automobile components, Formable ceramics, High-power, magnets, Smart structures, CMP slurries, KE penetrators/warheads, Catalyst, Phosphors, Dielectrics, Fuel cells, Optical devices, Cutting tools, Cosmetics, Aerospace components etc., due to their novel properties [32, 33] . Nanometallic particles are used as an antimicrobial and/or sector of catalysis, conductive layers of screens, sensors or energetic materials. Nanoporous is used as aerogels for thermal insulation in the areas of electronics, optics and catalysis, bio-medical field for tracing or even implants type applications. Nanotubes are used as electrical conductive nanocomposites, structural materials, single-walled nanotubes used in conductive adhesives and connectors, ceramic applications, tyre and optic industries. Massive nanomaterials are used as hard coatings, structural components for the aerospace industry, automotive, pipes for oil and gas, sport or even anti-corrosion sector industries. Dendrimers are used in medical field (administration of drugs, rapid detection), cosmetic preparations. Quantum dots are used in optoelectronics (screens), photovoltaic cells, inks and paints for applications of type marking anti-counterfeiting. Fullerenes are used in sport materials, development of photovoltaic solar cells, used as hardening agents for the development of light weight materials and also several applications in health care sectors, used as excellent anti oxidants, anti viral agent, drug delivery and gene delivery, photo sensitizers in photo dynamic therapy and polymers with optical limiting properties (surface coating and phtotoconducting devices in particular for applications in artificial photosynthesis) [34, 35] . Nanowires are used in the conductive layers of screens, solar cells and electronic devices [36] . This review covers the recent development on the applications of nanoparticles towards various areas of research.
NANOPARTICLES IN MATERIAL SCIENCES

Application of Nanoparticles in Cosmetics
Varity types of nanoparticles are commonly used in cosmetic preparations especially in sunscreen lotion, moisturizers, nail polish, hair care products and makeup creams. In cosmetics formulation nanoparticles work as UV filters. Zinc oxide and titanium oxide nanoparticles have been used for a long time in sunscreen preparation because of its ability to absorb or scatter the sun's ultraviolet radiation and prevent sunburn. Nowadays, the size of the particle has been reduced over recent years from micro to nano which has led to sunscreens that visually blend better into the skin. Nanoemulsions are used in hair care products to encapsulate active ingredients and carry them deeper into hair shafts. The average size of nanoparticles used in UV filters is around 40nm. The European Commission is regularly updating the catalogue of nanomaterials used in cosmetic preparations [37] . Marcus Lau [38] demonstrated that the direct integration of Laser-generated nanoparticles can be used in transparent nail polishes. The method for integration of metal (gold, platinum, silver, and alloy) nanoparticles into varnishes is straight forward and gives access to nano doped polishes with optical properties, difficult to be achieved by dispersing powder pigments in the high-viscosity liquids. The used nanoparticles have no corona of residual chemicals or capping agents.
Regarding the use of nanoparticles in cosmetic formulations, some researchers had concern about the safety issue, when nanosilver is incorporated in cosmetic products they can easily penetrate through the skin. Due to their smaller size, nanoparticles can easily permeate through skin, then to the various organs which may damage the cell and DNA rendering to organ death [39] . As the human skin is semi permeable in nature, they will not allow nanomaterials passage through it easily. Some investigators concluded that nanoparticles incorporated cream does not penetrate through the skin [40] . In this, Kokura et al. reported that the silver nanoparticles do not easily penetrate on the human skin but when the barrier function of skin is disrupted, they can penetrate through the skin. The ratio of nanoparticles penetration is less than 2% and penetrates to 0.002-0.02 ppm. They confirmed that no toxicity was observed when the bulk metals were turned to trace element [41] . Nanoparticles ranging from 20 to 200 nm size cannot penetrate skin barrier until they are partially damaged, whereas nanoparticles with a diameter of less than 10 nm could reach deeper layer of stratum corneum [42] and 40 nm could reach only 5-8 µm into stratum corneum [43] . There are some specific nanoparticles like chromium, silver, TiO2, and ZnO which do not penetrate deeper than the stratum corneum [44] .
Sonia et al [45] reported that the antimicrobial and antioxidant potentials of the biosynthesized colloidal zinc oxide nanoparticles are used for a fortified cold cream formulation. The zinc oxide nanoparticles (ZnO) were synthesized using Adhatoda vasica leaf extract and characterized. The antibacterial and antifungal activities of biosynthesized ZnO Nps were evaluated. The formulated ZnO Nps infused cold cream showed microbicidal and antioxidant properties and also tested against clinical skin pathogens. The authors concluded that the nano-based cold cream exhibited significant inhibitory action against Candida sp.,.
Nanoparticles in Paints Formulation
It is to be noted that Nanomaterials play a vital role in existing properties of paints due to their large surface to volume ratio and their specific structural characteristics such as shape and size. Potential functional benefits and effects of nanomaterials in paints are mainly dependent on their material type: Titanium dioxide (anatase) functions as bactericidal, easy to clean, fire retardant, selfcleaning and thermal insulation. Self cleaning is due to hydrophilic property of titanium dioxide and thus it no longer needs regular cleaning because the water and dirt will not stick on it for longer. The photocatalytic property leads to the degradation of the binder by UV irradiation. Titanium dioxide (rutile) functions as bactericidal, fire retardant, self-cleaning and thermal insulation. Silicon dioxide functions as anti-graffiti, easy to clean, fire retardant, scratch resistance, thermal insulation and water repellent. When silicon dioxide added with polymeric resins, paints shows excellent abrasion properties. These properties of silicon dioxide nanomaterials should improve the macro and micro hardness, abrasion scratch and weather resistance. Silicon dioxide avoids the swelling and shrinking associated with temperature and humidity changes due to its excellent abrasion properties [46, 47] . Silver functions as bactericidal.
Silver coating provides excellent antimicrobial properties against bacteria and human [50] reported the incorporation of silver, copper and zinc oxide nanoparticles in indoor water borne paints. The antifungal activity using previously isolated fungi, Chatomium globasum and Alternaria alternate, on solid medium were evaluated. They concluded that the paint formulated with silver (10 nm) nanoparticles showed better results than other copper and zinc oxide.
Similarly, Angel Yedra et al [51] formulated paints with tailored electrical properties by incorporating multiwall carbon nanotubes (MWCNTs) in a commercial polymeric base paint in low content (below 3 wt.%). The paint was sprayed on metallic and glass substrates and studied different parameters like thickness, adhesion, hardness, electrical conductivity and resistance to environmental degradation. The formulated paint showed good electrical conductivity values up to 8 orders of magnitude higher than the pristine paint and also shows significant improvements in their performance against environmental degradation.
Application of Nanoparticles in Ceramics
Nanoceramics have unique properties due to their molecular structure and size. The nanoceramics properties depend on: Delectric, Ferroelectric, Piezoelectric, Pyroelectric, Ferromagnetic, Magnetoresistive, Superconductive and Electro-optical [52] .
Ceramics industries are widely used unique properties like strong, hard, and abrasion-resistant materials. Silicon nitrides are used to make mechanical tools like cutting, shaping, grinding, and sanding iron, nickel-based alloys, etc.
In electrical industries ceramics are used as insulators, semiconductors, and conductors. Different materials possess different functions which are given below: In biomedical field ceramics are used to make implants for use within the body. Ceramic materials are well known for their biocompatibility property which will support bone cells and tissues. Some porous ceramic materials such as alumina, titania, zirconia will bind with bones and other natural tissues and these materials are used to make hip joints, dental caps, and bridges [53] . Rosanna et al [54] reported a new method for the fabrication of hydroxyapatite (HAp) sponges by using amino-acid-coated HAp nanoparticles dispersed within a viscous polysaccharide (dextran sulfate) matrix, and examined the usefulness of these materials for the viability and proliferation of human bone marrow stromal cells. They suggested the potential applications in cartilage or soft tissue engineering.
Nanoparticles in Textiles
One of the most important industries for consumer goods is textile industry worldwide generating textiles for clothing, household goods, furnishing and technical purposes. Nanomaterials play a vital role for adding or improving different functionalities of the textiles and also have an adverse effect on humans and environment [58] [59] [60] . Nanomaterials have number of functionalities to textiles such as UV protection, breathability, conductive, antistatic properties, wrinkle resistance or resistance to stains, bacteria or fungi, dirt and water repellence depending on the material. Nanomaterials can be directly applied to the fibre surface or incorporated into fibre coatings (eg., polymers). These possible impacts may be reduced by selecting suitable nanomaterials and their careful integration in the fabric. Different nanomaterials have different functions depending on their specific property. [55, 56] Silver functions as an antimicrobial, antistatic, electrical conductivity, and self-cleaning. It also reduces microbial growth on the textile (clothing, household, and furnishing) by releasing silver ions, which will react on the surface of the fibre. Zinc oxide functions as abrasion resistance, antimicrobial, dirt repellent, photocatalytic, self-cleaning, UV-absorption, water repellent. Zinc oxide nano-rods considered as great for coating cotton fabric due to its super hydrophobic properties (i.e. waterrepellence). Silicon dioxide functions as abrasion resistance, active substance carriers, chemical resistance, dirt repellent, flame retardant, self-cleaning and water repellent. Hydrophobic property of silicon dioxide nanoparticles makes cotton surface water-repellent. Titanium dioxide functions as antimicrobial, dirt repellent, flame retardant, photocatalytic, self-cleaning, UVabsorption, water repellent. Aluminium oxide functions as abrasion resistance chemical resistance, flame retardant. Nanoclays functions as abrasion resistance, active substance carriers, flame retardant. CNT functions as abrasion resistance, antistatic, electrical conductivity, flame retardant and high tensile strength. Carbon black functions as antistatic and electrical conductivity. Carbon nanotubes (CNTs) enhance textiles and fibres with flameretardant properties, and also generate electrical conductivity [57] . Moustafa M.G. Fouda et al reported an excellent review on the usefulness of antibacterial modification of textiles using nanotechnology. This review mainly focused on conventional antimicrobial agents and Sathiya priya et al.,
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NANOPARTICLES IN MEDICAL SCIENCES
Wound dressings
The world's first commercially available nanosilver product was developed by Robert Burrell to treat various wounds in clinic, including burns, chronic ulcers, toxic epidermal necrolysis, and pemphigus. Recently, new antibacterial dressings are being fabricated for the promotion of wound healing and increasing antibacterial efficacy. Konop et al reviewed certain aspects of silver and silver Nanoparticles in wound care management. The authors reported simple history of silver, mechanism of silver action, antibacterial properties of silver nanoparticles, conjugation methods of AgNP with antibiotics, wound dressing materials containing silver and finally discussed the toxicity and applications of silver and silver nanoparticle dressings [59] . Burd et al [60] reported a comparative study of the cytotoxicity of silverbased dressings in monolayer cell, tissue explants, and animal. They examined five commercially available silverbased dressings namely Acticoat™, Aquacel® Ag, Contreet® Foam, PolyMem®Silver, Urgotul®SSD and evaluated their cytotoxicity in a monolayer cell culture, a tissue explant culture model, and a mouse excisional wound model. The cytotoxicity was correlated with the silver released from the dressings as measured by silver concentration in the culture medium. The results show that silver dressings resulted in a significant delay of reepithelialization. In the mouse excisional wound model, Acticoat and Contreet Foam indicated a strong inhibition of wound re-epithelialization on the post wounding-day 7.
Moreover, Singh & Singh [61] studied the chitin membranes containing silver nanoparticles for wound dressing applications. Silver nanoparticles were synthesized by gamma irradiation at doses of 50 kGy in the presence of sodium alginate as stabilizer. They tested the antimicrobial activity using Pseudomonas aeruginosa and Staphylococcus aureus to determine the antimicrobial efficiency of the chitin membranes containing 30, 50, 70 and 100 ppm nanosilver. The chitin membranes with 100 ppm nanosilver showed promising antimicrobial activity against common wound pathogens. Recently, Yang and Hu [62] reviewed the importance of antimicrobial silver absorbent wound dressings applied to exuding wounds. The authors focused on the antimicrobial absorbent dressings treated with silver ions or silver particles. The methods of dispersing silver in dressings include coating or spraying silver-containing solution on the wound dressing surface, padding the wetted dressing with pressure, embedding silver nanoparticles in non-woven fibers was reviewed. When silver dressings absorb exudate from wounds, the antimicrobial silver will be activated and then breaks down the bacterial cell wall to kill the bacterium. Silver foam dressings and silver alginate dressings are the most popular antimicrobial absorbent dressings, producing in many health care companies.
Catheters
Silver is known for its antimicrobial activity since ancient times. Research has been conducted to investigate nanoparticles as antimicrobial materials for coating catheters. Medical catheters are prone to bacterial infection, which can rapidly spread to the wound and its surrounding, and lead to serious complications. Nanoparticles can reduce the bacterial infection and complications after surgery, due to their superior antimicrobial properties. Hence, nanoparticles have been widely accepted for use in medical catheters [63] [64] [65] [66] [67] .
Wu et al [68] developed a facile and green procedure for buildup of silver nanoparticles (AgNPs) on the central venous catheters (CVCs) surface. Inspired by mussel adhesive proteins, dopamine was used to form a thin polydopamine layer and induce AgNPs formation without additional reductants or stabilizers. The Staphylococcus aureus culture experiment was used to study the antibacterial properties. The cyto compatibility was assessed by water soluble tetrazolium salts (WST-1) assay, fluorescence staining, and scanning electron microscopy analysis. They evaluated the antibacterial activity dependent on the AgNPs dose. The high dose of AgNPs showed excellent antibacterial activity while associated with increased cytotoxicity. The appropriate density of AgNPs coated CVCs could exhibit improved biocompatibility and maintained evident sterilization effect. It is promising to design mussel-inspired silver releasing CVCs with both significant antimicrobial efficacy and appropriate biological property. Recently, Meera Divya et al [69] , examined the biogenic synthesis and effect of silver nanoparticles to combat catheter-related urinary tract infections. The authors synthesized ecofriendly AgNPs from coral-associated bacteria. A total of 57 coral bacterial isolates were screened and the isolate MGL-D10 was selected for synthesizing AgNPs. The synthesized AgNPs MGL-D10 coated on catheters effectively inhibited the growth and biofilm formation of UTI causing pathogens.
Bone cement
Antibacterial activity of plain poly (methyl methacrylate) bone cement loaded with different NSP concentrations in vitro was evaluated by Alt et al, and found that 1 % of bone cement-loaded nanosilver completely inhibited the proliferation of Staphylococcus epidermidis, methicillin-resistant S. epidermidis, and methicillinresistant S. aureus. Joint replacement components were fabricated by adding nanoparticles to ultra high molecular weight polyethylene and found that nanoparticles drastically reduced the wear and tear of the polymer [70, 71] . Russo et al studied the mechanical and antibacterial activity of polymethyl methacrylate (PMMA) -based bone cement loaded with gold nanoparticles. They demonstrated that nanocomposite cements with a specific concentration of gold nanoparticles improved the punching performance and antibacterial activity. However, critical aspects were found in the optimization of the nanocomposite bone cement [72] .
Lithium carbonate nanoparticles were synthesized in presence of organic capping agents. In vitro tests showed that nanoparticle concentrations up to 600µg/mL do not disturb cell viability and promote the osteogenic differentiation of stem cells by Li + ions (9.7mM) leached from the nanoparticles. This material may be useful for bone repair applications [73] .
Dental materials
When nanoparticles are incorporated with resin composite, the material gives long-term inhibitory effect against Streptococcus mutans [74] . When incorporating nanoparticles in resin composite, endodontic filling [78] developed a promising mouth rinse and other antibacterial drugs based on aqueous solutions of metal and metal oxide based semiconducting nanomaterials. The microbiological studies are carried out with the dental plaque microflora and aqueous solutions of Fe3O4, SnO, ZnO, Ag, and Cu nanoparticles 10-100 nm in size and with a mass concentration of 1.53-10.12 mg/L. The study of the effect of colloid solutions on the culture of dental plaque microflora shows that the antibacterial properties predominantly depend on the chemical composition of the particles of the dispersed phase.
Zunita et.al., [79] claims that the modified membrane using a metal oxide nanoparticles has better antifouling properties and also improved other properties such as mechanical strength, water flux, hydrophilicity, permeability, porosity, and rejection tendency. On another view Acosta Torres et.al suggested that the Nanomedicine could increase aesthetic features and improve the mechanical properties of new prostheses through the use of nanopigments acting as antimicrobial reagents and reinforcing fibers, while also avoiding infection by microorganisms.
Gislain et.al., [80] studied Ceramic as well as silica-rich glass nanoparticles have been incorporated into commercially available resin composite to mimic the aesthetics characteristics of tooth structures, and to achieve excellent long-term physical and mechanical properties such as high strength, hardness and toughness, and wear resistance. However, the selection of the most appropriate restorative material, clinicians should take into consideration important factors such as results from long-term clinical studies, low risk for post-operative sensitivity, long-term retention of indirect prosthodontic restorations, and ability to seal margins.
Bio-diagnosis
Nanoparticles play a major role in bio-diagnosis viz., 1) nanoparticle array biosensor for clinical detection of serum, 2) nanoshells to locate cancer cells and destroy them through photothermal therapy, 3) to detect the interaction between amyloid β-derived diffusible ligands (ADDL) and the anti-ADDL antibody which leads to Alzheimer's disease [81] [82] [83] [84] . Hariharan et.al. [85] , carried out a series of electrochemical experiments for pure and PEG assisted tungsten oxide (WO3) nanoparticles prepared by microwave irradiation method for l-dopa sensing application on a GC electrode. The results showed that the PEG assisted samples had high sensitivity and good selectivity when compared to that of surfactant free samples.
Jubete et.al., [86] built screen printed electrodes with mushroom tyrosinase immobilized in a photo cross linkable polymeric gel on the working electrode. Concentrations of L-Dopa and other catechols are proved to be detected in the range of 5x10 -7 M to 1x10 -5 M. On the other hand, Navarrete et.al., [87] developed a methodology to deliver different dopant agents in order to increase the sensitivity and selectivity of WO3 nanowire gas sensors towards two specific gases. Furthermore, the nanostructure and gas sensing properties of these sensors have been characterized in order to know the suitability of the materials for sensing applications. Moreover, Naveenkumar et.al. [88] elaborated the various synthesizing methods, preparation of composites; fabrication and gas sensing utilization of graphene-based nanocomposites are depicted in detail.
CONCLUSION
To conclude, the development and applications of Nano Science and technology has widened the platforms of Physics, Chemistry, Biology, Biotechnology etc. Due to their much smaller size and large surface area modification possibilities, it has a greater scope in Nano materials and medical diagnosis technology. These technologies have a promising one to explore various puzzles of quantum mechanics along with the fundamental research in science and technology. The basic knowledge about the synthesis of some metal oxide based semiconducting Nano dimensional materials along with their applications in materials and medicine discussed in detail. Still, there are some remarkable drawbacks in Nano science and technology in reproducing the end products and to know the complete mechanism involving during the synthesis of the materials by various physical and chemical techniques that will be dealt in the forthcoming review article which may be the continuation of this present article.
